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' his paper is an attempt. to undetsta~d distribut,ions, patterns and directio~s  of 
large earthquakes of RIchter magnItude (M) greater than or equa~  t06 (>=6) 
since 1900. Secondly, attempts will be made to relate such large earthquakes to 
the patterns of nuclear testing. Such' testing is conducted by the United States 

(USA), the [former] Soviet Union (USSR), France, the United Kingdom (UK) and China. 
Emphasis was p'laced on earthquakes of M>=6 because these are the ones that cause con
siderable property damage and/or killl hundreds of people in short perio~s  of time. 
Further, the data was more fQanageabre when such magnitude earthquakes were consid
ered. For ex.ample, there are between 5,000 to 7,000 earthq1,lakc-s of M>=4.5 each year 
around the world, whereas in any 'given year since 1900, the highest number of earth
quakes M>=6 was 214 (in 1957). As the magnitude threshold is lowered, many thousands 
more small events must be screened. 

Earthquakes have always been part of the Earth's geologic history. On the other hand, 
nuclear testing only began in earnest in i 951. In 1963, such testing was moved under
gmund. The greatest recorded earthquake death toll of 830,000 was in Shaanxi, China, in 
1556. The worst in this cent.ury was on 28th July 1976 when the north-eastern Chinese 
city of Tangshan was leveIred and about 800,000 people were 'hUed. That quake mea
sured M7.8. Coincidentally, five days Ibefore the quake (23rd July), tile French detorrared 
a nuclear bomb in the South Pacific Mururoa Atoll, and, one day before (27th Jury), the 
USA detonated a.nuclear Ibomb oJ 20-150 kilotons (KT) at ,the Nevada test site. 

The nuclear era began on 16th July 1945 when "Trinity" was dropped 100 feet from a 
tower near Alamogordo, New Mexico. The yield was 19 KT of TNT equivalent. Soon 
after this test, on 5th and 9t.b August, the .15-KT nuclear device, "Little Boy", was dropped 
on Hiroshima, and the 21-KT "Fat Man" was dropped on Nagasaki, endjng World War II. 

Since 1945, the major powers have cxploded a total of over 1,800 nuclear bombs 
(through March 1'989). An average of close to 50 underground nuclear tests have taken 
place each year since 1980. There is little doubt that planet Earth is under severe environ
mental stress. It is not getting any better. 

Recently the prestigious env,ironmental research group, the Worldwatch Institute, issued 
their latest State of the World report which shows that the world is being pushed to the 
brink. "We are losing at this point, clearly losing the battle to save the planet," said the 
report's chief author, Lester Brown. The impending result, he warned, "will shake the 
world to its foundation". Ozone depletion, toxic wastes, acid rain, water scarcity and pol
lution, forest destruction and topsoil loss are all part of this impending environmentall dis
aster. Perhaps it is high time to consider underground nuclear testing as a part of this infa
mous list. 

T 

Patterns of Earthquakes, M>=6, 1900 to 1988 
For mcans of compwing patterns and trends of M>=6 earthquakes with nuclear testing, 

1950 will be used as the watershed year. There were no nuclear tests in that year, and 
only nine covering the years 1945 through i 949. The idea is to identify patterns in the 
first half of this century (1900 to 1949) and compare these to the second half of the centu
ry (1950 to 1988). 

The most evident trend from Table I is the change ill the comparative number of earth
quakes of various magnitudes for the peri.od before and' after 1950. The first 50 years of 
tbis century recorded 3,419 such e..arthquakes of M>=6, an average of 68 per year. The 
last 39 years of this century recorded 4,963 earthquakes of M>=6, an average of 127 per 
year. In other words, the average per year for such earthquakes has about doubled in the 
second half of this century as compared to the first half of the century. Also, from 1900 
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through 1949, there were only eight years 
in which there were over 100 earthquakes 
of M>=6. This entire cluster of eight was 
found between 1931 and 1941. The high
est number was 182 in 1934, and this com
pared to a low of 17 in 1904. 

Starting in 1950, the trend was complete
ly reversed. In this 39-year period from 
1950 to 1988, the overwhelming majority 
of years had a total of over 100 earthquakes 
of M>=6. Again, this compares to onTy 
eight years for the first 50 years of this cen
tury. The highest number was 214 in 1957, 
whille ,the lowest was 78 in 1962. It is 
interesting to note that the years 1959 and 
1960 were relatively free of nuclear tests. 
Coincidentally, two years later, the number 
of earthquakes M>=6 dropped to only 78 in 
1962 and 83 in 1963. These earthquake 
totals were the 10wcst for any given year 
covering ,the entire second half of this cen
tury. 

When the M>=6 earthquakcs are divided 
into groups, another trend be.comes evident. 
From 1900 through [1949, there was a totaf 
of 10[1 earthquakes of M>=8, with a yearly 
maximum of 7 in 1906. Tno'se 1906 earth
quakes included the famous San Francisco 
earthquake of 18th/[ 9th April, at M8.3, 
which killed over 400 people. But from 
1950 through 1988, a total of only 30 earth
quakes of M>=8 were recorded. The most 
in any given year since 1949 were four, 
back in 1950. This included the great 
Indian earthquake of 15th August, at M8.7, 
which kille.d over dl,500 people. 

Thus, for ,the first half of this century, 
101 earthquakes of M>=8 wcre recorded, 
as compared to only 30 of such earthquakes 
for the second ha1f of the century. And for 
the I~ast dO years ~here  have 'been only three 
earthquakes M>=8 recorded. The last was 
on 20th October 1986 when an M8.3 carth
quake struck the Kermadec Islands of the 
South Pacific. This qua.ke happened just 
four days after the USA exploded a 20
~50-KT  bomb in Nevada on 16th October. 

It appears, therefore, that given such an 
increase in earthquakes of M>=6 since 
1950, and a decreasc in earthquakes of 
M>=8, the observed increase must have 
occurred in between the two magnitude 
ranges. In fact, the increase has mostly 
occurred in the M6.0 to 6.5 range, as se.en 
in Table I. The average number in this 
range per year has tripled since 1950, from 
24 to 72, as compared to earthquakcs 
Ibetween M6.5 to <7.0. The numbers for 
earthquakes M>=7 have dropped since 
1950 relative to the first half of tbe century. 
There were 1,145 (an average of 22 per 
year) from 1900 to 1949, and only 699 
(average of 17 per year) from 1950 to 
[988. 
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Table 1: Earthquakes of Magnitude 6 
or Greater

M3QClRydf 1000-'949 AV"2at 195Q.1 088 Aytrage 

6.0 :0 <0.5 1164 24 2644 n 
6.5 to <7.0 1110 22 1465 37 
,7.0 1145 23 699 18 
>8.0 101 2 30 <I 

It should be noted that the ability to 
locate earthquakes 'in the world has 
increascd dramatically since the turn of the 
century because of improve.d global com
munications and seismograph i.nstrumenta
tion. A dramatic increase in the number of 
recording stations has also oc.curred. For 
example, about 350 seismograph stations 
were opcrating in 1931, whereas today 
there are over 3,000 active stations aroUnd 
the world. It is generally conceded, how
ever, Ithat the largest earthquakes have been 
rccorded relatively consistently since 1900, 
and these factors c.ould have only a: small 
effect on the number of cvents located per 
year for magnitudes above 6.0. 

In conclusion, since 1950 the trend of the 
earthquak.es M>=6 is as follows. There 
have been 1,500 more in thc last half of 
this century compared to the first half, and 
the average per year has doubled. Further, 
the increase has been most dramatic in ~e 

M6.0 to 6.5 range, while a dramatic drop is 
seen in carthquakes of M>7.0. The ques
tion remains as to Whether this trend will 
continue. 

Patterns of Nuclear Testing, 1945 to 
1989 

The table betow compiles tbe respective 
summary totals of nuclear explosions by 
country since 1945. The USA and USSR 
account for about 87% of the total. 

Table 2: Total Nuclear Tests by Country, 
1945 to 1988 

Years USA USSR Era UK Chin 'ndia 

1945 ·1962: 304 166 8 23 0 0� 
1963·1988: 629 451 165 18 32 1� 

Total.: 933 617 171 41 32 

Grand TOlal: '1795 

Nuclear 'testing began in earnest in 1951 
whcn the USA exploded 16 bombs. They 
later tested 77 times in 1958, half in the 
Pacific and about half at the Nevada test 
site. In 1962, a record of 98 USA bomb 
tests occurred, including a 600-KT bomb 
from a Polaris A2 rocket in the Pacific. 

The largest nuclear test explosion con
ducted by the USA was a IS-megaton 
(MT) bomb detonated at Bikini Atoll, 
Marshall Islands, on 28th February 1954. 
Thc largest nuclear test by any eountry is 
believed to have been a 58-MT bomb deto
nated by the USSR on 30~ October 1961 
above the high Arctic island of Novaya 

Zemlya. Since 9th November 1962, all 
USA nuclear tests have been conducted 
'underground at the Nevada tcst site. 

In 1962, a large number of nuclear tests 
were carried out (98. by the USA, 44 by the 
USSR) iUl anticipation of a halt to above
ground testing, which was a result of the 
Limited Test Ban Treaty signed in 1963. 
The French, however, continued to test 
above the water at Mururoa Atoll until 
1975. And the Chinese did' likewise, test
ing some 16 times above ground a\ the Lop 
Nor Itest site in Sinkiang Province until 
1975. Tests are now limited to a maximum 
yield of ISO KT under terms of the 
Threshold 'I-est Ban Treaty signed by 
President Richard M. Nixon and -Soviet 
Premier Leonid Brezhnev in Moscow on 
3rd July 1974. The ban did not take effect 
unti! 31 st March 1976, and remains unrati
fied Iby the US Senate. Testing was 
stopped completely in 1959 and 1960, and 
the USSR unilaterally stopped testing dur
ing a sel,f-imposed moratorium for 19 
months between JUllry 1985 to February 
1987. During that timc, the USA conduet
ed 26 nuclear tests. Since 1963, nuclear 
tcst sites by the five major ,powers have 
essentially been confined' to the following 
locations: 

TabIe J~  Looo"ud 0L"itude. . .tiiti2n Sit' QasccptfQO 

USA eo UK: Nevada Te,t Sit. 37 N 1l6W 
(65 mile, NW at La' V"93S) 

Franc.lI: Mururoa. Faoga,au1a Aloll 22$ 139W 
[720 miles SE of Tah~i. 

in Tuamotu archipelac;oj 
China: Lop Nor, Sinkiang ?rovin:;e 4' N 88 E 
USSR; 1. Semicalatjnsk. 49 N 78 E 

Kazalehislan 
2. Novaya Zomlya 1,land 73 N 55 E 

Arctic Ocean 
3. Ural Mou.ntams, eo N 56 E 

flear Serov 
4. S,beria, 61 N 112 E 

nonh Lalee Baykal 

The French testing site is very close to 
tbe Tropic of Capricorn (23SS Lat.) and is 
the only nudear test site south of the equa
tor. The Sovie~  Arctic site, the Novaya 
Zemlya Islands, is the only nuclear test site 
north of the Arctic Circle (66.5°N Lat.) and 
is present'ly used only once or twice per 
year. However, from 1958 through 1963 ,it 
was the main Soviet nuclear test site. The 
site was last used on 4th December 1988 
when the USSR exploded a nuclear bomb 
between 20-150 Kli'. Three days later, on 
7th December, the Soviet Armenian earth
quake struck, registering M6.9 and killing 
upwards of 60,000 people, injuring 13,000 
and leaving half a million people homeless. 
Another of these dangerous coincidences. 

The total nuclear tests by all. countries 
since 1945 ,is 1,795. The average for the 
43.5-year period is one test every eight to 
nine days. If the period 1963 through 1988 
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is taken, the major powers are averaging a 
nuc1fear test every 7.3 days. The yearly 
average in the 1960s was 56; in the 1970s it 
was 47 tests; and in the ~980s,  47 tests. 
But the peJ"iod of July 1985 to February 
1987 was the self-imposed test ban by the 
USSR, so the 1990s should show the yearly 
level rise to above 50 again as they try to 
make up for lost ground. 

Perhaps the only hope on this nuclear 
~esting  path is the attempt to l\imit nuclear 
tests to I KT with a view to total elimina
tion. The Soviets emphasised a goal of 
immediate cessation of all nuclear tests, 
while the Americans stressed the need to 
improve verification capabilities and the 
need to continue testing in the absence of 
significant reductions in offensive nuclear 
weapons. 

In 1988, each side visited the other side's 
nuclear tes-t site to monitor an underground 
nuclear explosion. The idea was to maIc-e 
sure that both sides can verify whether a 
test yields more or less than 150 KT. The 
S.oviets prove accuracy by their preferred 
monitoring method, which counts seismic 
units such as those used in monHoring 
earthquakes. In the American method, an 
electricaD cable must be placed within 10 to 
15 metres of the blast. 

Nuclear Testing and Earthquake 
Frequencies 

The distri bution of all earthquakes of 
M>=5.8 between 1900 through 1949 cI'ear
Iy reflects the boundaries of the II major 
tectonic plate zones. Alii such earthquakes 
were located in zones or b locks of 10 
degrees of latitude ana 10 degrees of longi
tude, to give frequency and per-cent distri
butions on a global scale. The highest per 
cent is the Southern Philippine's block at 
3.95%, having recorded 135 earthquakes of 
M>=5.8 during the period. Japan, in the 
Hokkaido area, is next at 3.07%, with 105 
such earthquakes. 

Table 4, below, identifies the major 
zones of high earthq.uake frequency, in 
some cases combining the values for adja
cent blocks of la,titude and longitude. 

Table 4: Zones of High Earthquake 
Frequency (M>='5.8), 1900 to 1949 

(1 block = 100 of Lat. x 100 of Long.) 

Numb<>r of Combined no. ". of AU 
Eann· 01 Blod<. of Eann· 

! OOiUign guak9bJi11 and Lgag Quake, 

lndonils;a. N9'llt Guinea: 424 7 12.39'4 
V3I\Ualu. Fiji, Tonga: 377 5 11.03% 
Japanese )stands: 310 4 9.07". 
ClnL Am..... S. Mexico: 205 4 5.99'r. 
Cnill. Plru·, N. A!9enL: 204 5 5.96% 
.pnilippino.: 187 2 5.47% 
Taiwan: 74 1 2.16% 
N. Inaia. Paltisran: 69 1 2.02". 
N'IW Zoalal1a: 43 3 1.25% 
S. Greecl. W. TuI1<IY: 42 I 1.23". 
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This convention for aggregating and pre
senting the data in percentage values within 
blocks of latitude' and longitude, is used 
throughout this paper. 

These area blocks or zones of latitude 
and longitude received nearly 56% of an 
the Earth's quakes of M>=5.8 from 1900 to 
1949, for a total of 1,935 earthquakes. By 
comparison, all other blocks of latitude and 
longitude each receive less than 1% of all 
earthquakes. This established pattern of 
earthquakes of M>;5.8, with highhghted 
zones of high frequency occurrence on a 
global scale between 1900 and 1949, will 
act as a control against which we can com
pare the patterns of earthquakes ,that follow 
nuclear testing. All such earthquakes were 
recorded either on the day of the test or 
within the four days afteliWard, for a five
day period. 

Atmospheric (Above-Ground) Nuclear 
Testing 

Tne first area to consider is the Pacific 
Ocean. The US tests here totalled 106 and 
were conducted from 1946 through 1962. 
The principal sites are listed below: 

Table 5: 
Loc,I!00 Numb" of r,:It,· Lat Long 

En;wetOlk. 43 11' N 162.E 
Christmas Isii1nd 24 2N 169W 
Bikini 23 11 N 165 E 
Johnson Isla n<I 12 17N 169W 
Pac,iii,c sites 4 

When we review the earthquake data, the 
following areas. emerge as receiving more 
than their share of the M>=5.8 earthquakes. 
Hardest hit fol1lowing USA Pacific tests, 
relative to the pattern prior to 1950, were 
the blocks of latitude and longitude encom
passing Sakhalin Island!, the Aleutian 
Islands, Peru, Bolivia, Central America, 
Western Samoa, Vanuatu, Baja, California, 
Hawaii and Japan. 

French testing in the South Pacific cov
ered years 1966 through 1974 when they 
c-onducted 44 atmospheric tests, 39 over 
Mururoa Atoll and fi ve over Fagataufa 
Atolt The earthquake pattern after the 
French South Pacific testing is somewhat 
different, and the zones of high frequency 
earthquakes following these French tests 
were Western Samoa, Fiji, the Solomon 
Islands, the Alaska Panhandle, and the area 
between the Kamchatka Peninsula and 
Aleutian Islands. lnterestingly, these 
regions of high carthquake activity foHow
ing Pacific nuclear testing are aU .confined 
to the Pacific Ring of Fire, a zone of earth
quakes and volcanoes that circles the entire 
Pacific Ocean. These data are summarised 
in Table 6. 

British tests in ithe Pacific Ocean covered 
the period ~957 to 1958' andl involved! only 

Table 6: Percentage of All Earthquakes 
(M>=5.8l afrer US and French Above-
Ground Nwdear Tests, Pacific Ocean, 

1946 to 1975 (five-day period) 
Pr..Test 

" 
Mo' An" 

Plriod USA Tos.. French TIStI 
Percent Percenr Percenl 

Locat'on 1900·1Q49 '~4!i.'963  1Q66·"975 

W. Samoa: 2.78 4.91 12.50 
Fiji: 2.31 2.45 4.17 
KlrmlO<loc I•.: 0.:s0 1.114 0 
VanuoCoral Sea: 3.36 5.75 4.17 
Solomon II.: 2.9'8 1.84 16.67 
Hawaii: 0.C6 1.23 0 

0.09 1.84 0 
N. Poru: 1.02 0.S1 4.17 
Lima. Peru: 126 3.'07 0 
Bolivia: 0,79 3.07 0 
C. Rica. Panama: 1.05 4.91 0 4 

South Mlxico: 2~  4,29 a 
Baja. CA: 0.3S 2.-lS 0 
AlasKa Pannan.: 0.50 0 8.;)3 
W.AI...~:  0.41 01.23 .4..17 
A1aUlian ts.:: 0.88 7,36 0 

0.97 ~,07  4.17 
0.88 2.45 4.17 
0.78 0.61 4,17 

Sakhalin: 0.97 7,98 0 
HokJ<ai<lo: 3.07 1.84 4.17 
Tokyo: 2.4!i 3.58 a 
S.Japan. Benin: 0.53 2.45 0 
Burma: 0.94 0 4.17 
Tentait 0,47 0 4.17 

nine tests at Cbristmas Island (1. 7°N Lat, 
157°W Long). Twelve British tests were 
conducted in Australia from 1952 to 1951. 
Since 1962, all British tests have been 
underground at the USA Nevada test site. 
Only the Christmas Island tests were exam
ined here, but, once again, familiar terms 
emerge. See Table 7. 

Table 7: 'Perce'ntage of All Earthquakes� 
(M>=5.8) after British Above-Ground� 

Nuclea'~  Tests, Pacific Ocean,� 
muo 1957 (five-dtt.~eriod) 
 

locatjon 19QQ-1 C49 An9[ British r,sts 

Cllitnlrcd Amarica & 
S. Mexico: 4.64 20.00 
KermlO<lae '• .{Sarnoa: 7.13 15.00 
Solomon fsJVa/luan~.: 6.34 10.00 

From 1951 until 1]963, the USA tested 
100 times above ground at the Nevada test 
site. When these test dares are matched 
with earthquakes of M>=5.8 within a nve
day period, the follOWing areas show a 
higher-than-normal share of such earth
quakes compared to the 1900- ),950 period: 

i',1 Table 8. Percentage of All Earthquakes 
• (M>=5.8) after USA Above-Ground 
!� Nuclear Tests in Nevada, 1951 to 1963 

(five-day period)~  _ 
location 1960·1949 Att,r Ij§,;r~$,u  

KormadllClW. Samoa &� 
Vanuatu: 11.61 16.05� 
Kamcnad<alAleutian 15.: 4'.-16 10.$2 

Taiwan: 2.16 5.60 
Solomon I•.: 2.98 5.22 

The Soviet above-ground testing 
involved 166 tests from 1949 to 1962. 
About 70% of the known Soviet tests 'have 
o'ccurred at ~heir  two main sites near 
Semipalatinsk in eastern Kazakhstan 
(50%), and on the island of Novaya 
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Zemlya, north of the Arctic Circle (20%). 
The above-ground testing was very acti ve 
at Novaya Zemlya in the years 1958 to 
1962. When the 79 tests at that site are 
matched to the M>='5.8 earthquakes over 
the five-day period for those years, the fol
lowing areas emerge as high-risk zones: 

Table 9: Percentage of All Earthquakes� 
(M>=:5.8) after USSR Above-Ground� 

Nuclear Tests in Novaya Zemlya,� 
1958 to 1963 (five-day period)� 

LQC3!Xln 1900.J 949 Mor USsa Iu" 

Co.." RicalPanama: 1.05 8.82 
MindanllO. Philippines: 3.95 6.86 
Vanuatu: 3.36 6.86 
Kelllladec Is.; 2..81 6.86 
Kamcha"'a: 0.97 5.88 
Java/Java Ireocl\: 0.94 8.82 
S. Aleutian Is.: 1.85 10.76 

These seven areas were struck 55% of 
the time during a five-day period following 
an above-gro.und test at Novaya Zemlya, 
for the period 1958 through 1962. 

The ~former]  USSR's main testing site 
today is Semipalatinsk. But from 1945 
through 1962, only a totail of 53 above
ground tests were recorded. This number 
also included tests conducted at their other 
maintand sites in Siberia and the Ural 
Mountains. Two regions are most notice
ably tied to this partkular Soviet nuclear 
test site: Taiwan at 9.48%, and the South 
Aleutian Islands at 23.28%. These two 
locations respectively received only 2.16% 
and 0.88% of all M>=5.8 earthquakes dur
ing the pre-testing period of 1900 to 1949. 
Two other high-percent zones are the 
southern Mexico-Central America coastal 
region at 8.62%, and the western Samoa
Tonga region at 9.48%. 

Another very interesting observation is 
that these mainland Soviet tests appeared to 
have Ettie significant effect upon earth
quake patterns in the Indonesia-Solomon 
Islands region, a zone that appears tied to 
other above-ground nuclear test sites. 

Underground Nuclear Testing 
Underground or below-ground nuclear 

testing for the USA and USSR started in 
1963. Through to 1988 the USA tested 
underground 629 times, almost exclusively 
at the Nevada test site. The Soviets tested 
underground 451 times, mainWy at the 
Semipalatinsk location, but with 35 under
ground tests at Novaya Zemlya. 

Table 10. Percentage of All Earthquakes 
(M>=5.8) after USA Below-Ground 

Nuclear Tests in Nevada, 1963 to 1988 
(five-day period)------_. ---

Location 19QQw1949 Attgc USA Te$!l'S 

Vanu=u: 3.36 6.81 
Solomon Island$: 2..98 4.89 
N8'i'ada: 0.61 4.36 
Aleutian Is. BIod<: 3.31 12.57 
Satltiago. Chile: 0.76 2.79 
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Observations from Table 10 show that 
around 30% of the time, during a given 
five-day period following an underground 
nuclear test in Nevada, an M>=5.8 eartb
quake has hit the Vanuatu Islands, 
Solomon Islands, Nevada itself, parts of the 
Aleutians, or. Santiago, Chile. 

The 35 tests at Novaya Z.emlya, 196.3 
through 1988, tie to famil'iar areas again, as 
given in Table 11 below: 

Table 11: Percentage of All Earthquakes 
(M>=5.8) after USSR Below-Ground 

Nuclear Tests in N.ovaya Zemlya, 
1963 to 1988 (five-day periodL-_ 

tOCilJloo 19oo.J949 Arter USSR Tasts 

S. AIeUllaoS: 0.76 9.09 
Mindatlao: 3.95 9.99 
VanualU: 3.36 6.96 
Hokl<aido: 3.07 6.06 
Novaya Zomlya; 0 18.18 
W. S~moaIKormadoc Is.: 5.59 15.,15 

The major [e'X-]USSR puclear test site in 
Semipalatinsk and associated mainland 
sites have received over 400 undcrground 
nuclear tests since 1963. Interesting pat
tcrns of earthquakes again follow nuclear 
tests at these sites. The South Pacific zone 
once again shows a relationship, but so too 
does the Nevada region, which previously 
only appeared with a high percentage fol
lowing Am_erican nuclear tests in Nevada 
itself. The Aleutian Islands usually show 
an increase in earthquake frequency fol
lowing nuclear tests, but this is not the case 
foillowing a USSR underground test at 
Semipalatinsk, a plarked contrast with the 
Novaya Zem~lya  test site. Further, the 
Semipalatinsk region itse],f received 3.15% 
of all M>=5.8 earthquakes following 
nuclear tests at that site, as compared to a 
low 0.23% prior to 1950. See table 12. 

Table 12.: Percentage of All Earthquakes 
(M>=5.8) after USSR Below-Ground 

Nuclear Tests in Semipalatinsk and Other 
USSR Mainland Sites, 1963 to 1988 

II (fiy,e,-day period) 
Logtjon ·'90Q·]Q49 AftlC USSR Ii-ts 

Solomon Is.; 2.98 8.92 
Vanulllu: 3.36 6.49 
Fiji. No.. Cai<>dOnia. 
Keniladoc.W.Sarnoa blodc 8.33 14.8"6 
Hon.huoKy",,"u: 2. 19 2.43 
Navada: 0.61 1.62 
Aleutians: 2.55 3.24 
Semic>alatin.k: 0.23 3.51 

The French conducted 1,112 under
ground nuclear tests at Mururoa Atoll in 
the South Pacific from 1975 through 1988. 
As pointed out by a recent National 
Resources Defence Counc i'~  pa per, the 
French have accounted for ,some 20% of all 
nuclear tests within thc 10 years to ]988. 
Serious fractures of the c.oral atoll and con
stant nuclear contamination of the site and 
surrounding waters has occurred. Some 

observers feel that the French will have to 
move these tests to the nearby 'Fagataufa 
Islands. When the earthquakes of M>=5..8 
are mapped within five days following all 
French underground! testing, many Pacific 
regions again emerged as most affected and 
noticeable. See Table 13. 

Interestingly, the French nuclear test site 
itself at Mururoa Atoll (22°S Lat., 139°W 
Long.) has a low L55% ear.thquakes 
observed in the five-day period following 
an underground ,test. This is quite djfferent 
when compared to earthquake frequencies 
foLlowing,underground tests at the three 
other test sites in Nevada (4.36%), 
Semipalatinsk (3.51 %), and Novaya 
Zemlya (18.18%). This might be attributed 
to thc fact that energy released from an 
underground nuclear test dissipates differ
ently from a test site sUHounded by an 
ocean. 

Table 13: Percentage of All Earthquakes 
(M>=5.8) after French Below-Ground 
Nuclear Tests at Mururoa Atoll, South 
Pacific, 1975 to 1988 (five-day period) 

location ~9QQ·'949  An" Fre0st' !fr;;t$ 

W. Samoa. Kermadec Is.: 5.79 12.41 
Ne.. Britain. Solomon /.s.: 2.98 10.C8 
S. AleUlian z,ons: 2.01 7.76 
Vanualu: 3.36 9.JO 
H.oIU<aido: 3.07 S.J:3 
Iaiwan: 2.16 3.10 
Meu:o City. EI Salvador. 2.22 3.10 
Columbia: 0.85 2.::n 

Atmospheric and Underground 
Nuclear Tests Combinea 

When all the above-g1round 
(atmos:pheric) nuclear explosions are 
consid'crcd, certain areas of the world 
reveal high frequency patterns of the 
M>=5.8 earthquakes following such tcsts. 
These areas, ilisted in Table 14, account for 
about 50% of all tne M>=5.8 earthquakes 
that followed an above-ground nuclear 
explosion within the five~day period. 

Table 14: Percentage of All Earthquakes 
(M>=5.8) a,fter All Atmospheric Above

Ground Nuclear Tests Worldwide, 
ill.Q.!Q.l9J.,;!Jfu:£-day"pe ri ad) 

LggJjon 1900.1949 ANI[ Nuclear Tut, 

Kamchall<.a. Alaut,ans: 0.88 2.06 
0.97 2.06 
0.76 1.65 
0.88 7,2.7 
0.97 4.66 

Vanuatu: 3.36 6.86 
SoJOmOn Is.: 2.98 4.39 
Pan"ma. Costa Rica: 1.05 4..12 
S.MoxCo.EISaNador. 2.22 3.57 
Klrmadec Is.: 0.50 3.43 

0.03 1.23 
Taiwan: 2.16 3.29 
S. Greece. Tur'J<oy: 1.23 2.06 

The earthquake patterns following all 
underground nuclear tests are simUar ~o  

those for the above-ground testing, and, 
when grouped together, account for about 
50% of all the M>=5.8 earthquakes that 
follow an underground nuclear explosion. 
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It is interesting to note that the Nevada 
area has a 2.65% chance of having such an 
earthquake. This compares to 0.61 % for 
the pre-nuclear 1900 to 1949 period, and is 
slightly more than Taiwan's 2.47%. See 
Table 15 below. 

Table 15: Percentage of All Earthquakes 
(M>=5.8) after All Underground Nuclear 

Tests Worldwide, 1963 to 1988 
(five-day period) 

Lgc:atjon 1900-1949 After Nveh'ar Tesl$ 

KAmcha"'a. AI.Ulians: 0.8a 1.06 
0.97 0.97 
0.76 3.35 
0.a8 2.12 
0.97 1.85 
0.70 1.76 

V.nu,"u: 3.36 6.70 
S<lloman Is.: 2.98 6.70 
Fiji. Tonga. K.rmad.., Is.: 2.05 1.59 

2.78 3.88 
2.31 3.88 
0.:;0 1.68 

Hol<kaido: 3.07 3.26 
Papua. N.... Guin..: 2.22 3.09 
N.vada: 0.61 2.65 
Taiwan: 2.16 2.47 

The continuation of underground nuclear 
bomb testing, mainly by the USA, [ex-] 
USSR and France, should alert certairt 
areas of the world to notc when and where 
the tests occur. Tablc 16 summarises the 
patterns of earthquakes of M>=5.8 within a 
five-day period following nuclear tests at 
various test sites. 

Table 16': Percentage of All Earthquakes 
(M>=5.8) after Nuclear Tests at Various 

liest Sites (five-day period) 
Aft., Aft., Aft., Aft.r 
USA USSR USSR French 

INevada Samipala. Zilmlyll Muroroa 
Aria Atj9Cjed tnt teJt lest tU1 

Alel.ltian Is.: 12.57 3.24 9.09 7.76 
Samoa. Karmadec: - 14.86 15.15 12A1 
Vanualu: 6.81 6.49 6.06 9.3.0 
Solemans. N. Brit.: 4.89 8.92 - 10.08 
Miooanao. PhiJip: 2.09 - 9.09 -
Taiwan: 2.09 - - 3.10 
P.laua. New Guin: 2.79 - -- -
Hokkaido: 3,66 - 6.06 5.4.3 
Hon$hu·Kyushu: - 2.4.3 -
Novaya Zemlya: - - 18.18 
S.mipalallnsk: - 3.51 
Nevada: 4.36 1.62 
"'..co. E! SaJv: - - - 3.\0 
Sar'iliago. Chilo: 2.79 

Totals: 42.05". 41.07". 63.63". 51.18". 

Two areas show a significant tie to 
nucTear testing, regardless of who tests
notably, the Aleutian Islands chain and the 
South Pacific area inclusive of V,anuatu, 
the Solomon [slands, Western Samoa and 
the [(erma.dec Islands. Further, the 
Japanese islands of Hokkaido, Honshu and 
Kyushu should note who tests and when. 
The island of Mindanao should! take some 
precautions when the [ex-]USSR test at 
Novaya Zemlya. For Nevada, it is neces
sary not only for them to monitor American 
tests, but also Soviet Semipalatinsk tests 
including the Urals and Siberia sites. The 
two most vulnerable areas in the South 
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Pacific, the Solomon Islands and Vanuatu, 
should monitor tests weekly. Each of these 
areas has up to a 10% chance per week of 
having an M>=5.8 earthquake because of 
nU.clear tests in the 1980s being conducted 
on an average of one per week. 

The "Killer Earthquake" and Nuclear 
Tests 

Of all the earthquakes that do occur, the 
most frightening of them is the one identi
fied as the "killer quake". It can be defined 
as an earthquake whic.h kills at least 1,000 
people. It is especially interesting to note a 
dangerous coincidence when all the killer 
earthquakes since 195 I are simply listed 
an.d matched to the dates of nuclear tests. 
Table 17 (see page 16), displays tbe 'match' 
between nuclear explosions and killer 
earthquakes. 

Each of tbe 32 killer earthquakcs which 
struck between 19511 and 1988 caused at 
least 1,000 deaths, with the Worst being 
800,000 killed in the 11916 M8.2 China 
earthquake. This China earthquake was the 
worst for deaths recorded in this century, 
and, coincidentally, the US testcd a nuclear 
bomb one day before the earthquake hit. 
Over the 37 years of nuclear testing, 20 of 
the 32 killer earthquakes, or 62.5%, 
occurred on the same day or within four 
days of a nuclear te-st. The total death toll 
for these 20 killer earthquakes is over one 
million people. Table 18 shows the break
down of these 20 killer earthquakcs. 

Table 18: Twenty "Killer Earthquakes" 
Matched with Nuclear Tests, 1951 to 11988 

Numb9r of Qyakes ply' aftlC NudeM Test 

12 Sam. day, Of I day Iale" 
3 2 days Ial.' 
2 3 day. lale, 
3 4 days lale, 

(Wh.n"two ormOre nuc'-a"r tests occur prior to • kin., qUake, 
only th. losl doseS! to Ih. quaXe dale is oounlad.) 

Is this pure coincidence? 

Conclusions 
Some people would question the idea of 

directly link,ing nuclear testing with the 
pattern of large, powerful earthquakes 
which follow within days of a test. Given 
the large number of such earthquakes per 
year, and the high number of nuclear tests 
per year, there might tbe a chance match 
between any given test and the occurrence 
of a Ilarge earDhquake. 

In the 1980s, there were an average of 47 
Itests and 120 earthquakes of M>:=6 per 
year. While a chance correlation might 
appear to be a~ work, the geographical pat
terns in the data, with a clustering of earth
quakes in specific regions matched to spe
cific test dates and sites, do not support the 

easy and comforting explanation of "pure 
coincidence". The phenomenon crleafily 
requires further stuoy. 

The primary purpQse here was to identify 
frequency patterns 'Of earthquakes follow
ing a given nuclear test. Obviously, more 
study and research of the question of a link 
between nuclear bomb tests and earth
quakes is needed. This effort is simply a 
beginning. C!O 
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Table 17: Ki Iler Earthquakes, 1951 to 1988, Matched with Nuclear Tests (five-day period) 

# Tests Nuclear Test Earthquake TesllQuake 
Per Year Date Date Location Magnitude Deaths Malch? 

17 1953: Mar, 17 Mar, 18 NW Anatolia 7.2 1,200 yes 
33 1956: Jun, 6-16 Jun, 10-17 Kabul, Afghanislan 7,7 2.000 yes 

(5 separate tests) 
54 1957:- Jui. 2 Iran 7,4 2,500 no 

1957: Dec. 9 Dec, 13 Iran 7.2 2,000 yes 
3 1960:- Feb, 29 Agadir, Morocco 5,8 12,000 no 

1960: May 22 Araueo, Chile >8,3 5,000 no 
145 1962: Sep_ 1 Sep,1 Bllyin-Zara, Iran 7J 13,000 yes 
47 1963:- Jui. 26 Skopje, YugosJavi(!! 6,0 1,100 no 
67 
64 

1966: Aug. 19 
1968: Aug. 27,29 

Aug, 19 
Aug, 31 

Varto, Turkey 
Dasht-e-Bayaz, Iran • 

6,9 
7,4 

2,600 
12,000 

yes 
yes 

61 1970: Mar. 26, 27 Mar, 28 Gediz, Turkey 7,4 1,100 yes 
1970: May 28, 30 May 31 Chimbote, Peru 7.7 68,000 yes 

46 1972: Apr. II?? Apr. 10 Iran 6.9 5,100 ?? 
1972: Dec. 21 Dec. 23 Managua, Nicaragua 6,2 5,000 yes 

46 1974: Dec. 27 Dec, 28 Patlan, Pakistan 63 5,200 yes 
38 1975: Sep,6 Sep. 6 Lice, Turkey 6,8 2,300 yes 
45 1976: Feb, 4 (2) Feb. 4 Gualemala City 7,5 23,000 yes 

1976: May 6 ltaly 6.5 1,000 no 
1976: July 27 Jui. 28 Tangshan. China 8,2 800.000 yes 
1976: Aug,17 Mindanao, Philippines 7,8 5,000 no 
1976: Nov. 23 (2) Nov. 24 Easlern Turkey 7.9 5,000 yes 

46 1977:  Mar. 4 Bucharest, Romania 7.5 11600 no 
59 1978: Sep. 13, 15 Sep,16 fabas, Iran 7.7 25.000 yes 
55 1979:- Dec, 12 Colombia-Ecuador 7.9 800 no 
55 1980: Oct 8 Oct 10 Al Asnam, Algeria 73 4,500 yes 

1980:- Nov, 23 Naples, Italy 7,2 4,800 no 
57 1982: Dec. 10 Dec, 13 Dhamar, N, Yemen 6,0 2,800 yes 
57 1983: Oct 26 Oct 30 Posinier, Turkey 7,1 1,300 yes 
35 1985:- Sep, 19 Mexico City 7,9 10,000 no 
24 1986:- Oct 10 EI Salvador 5.4 1.000 no 
40 1988: Nov. 5 Nov, 6 Burma. China 7,3 1,000 yes 

1988: Dec. 4 Dec, 7 Annenia, USSR 6,8 6D,OOO yes 
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